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Seismic Waves

1.1.1.1. We have never We have never We have never We have never ““““seenseenseenseen”””” the the the the inside of Earthinside of Earthinside of Earthinside of Earth, but waves help show , but waves help show , but waves help show , but waves help show 

us what is there.us what is there.us what is there.us what is there.

2.2.2.2. The idea that Earth is made of The idea that Earth is made of The idea that Earth is made of The idea that Earth is made of different layersdifferent layersdifferent layersdifferent layers and different and different and different and different 

types of material was supported by studying the motion of types of material was supported by studying the motion of types of material was supported by studying the motion of types of material was supported by studying the motion of 

seismic waves.seismic waves.seismic waves.seismic waves.

3.3.3.3. Remember, Remember, Remember, Remember, P wavesP wavesP wavesP waves pass through pass through pass through pass through solids and liquidssolids and liquidssolids and liquidssolids and liquids....

4.4.4.4. S wavesS wavesS wavesS waves pass only through pass only through pass only through pass only through solidssolidssolidssolids....
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Waves and Earth’s Interior

P waves

S waves

Example:
S waves do not travel to the 
other side of Earth���� they can 
not get through the liquid 
mantle.

The more dense the substancesubstancesubstancesubstance

the waves is traveling through 
���� the faster the wave goes.
(We figure out density of 
interior Earth).
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Measuring Earthquakes

Scientists have two ways of measuring earthquakes:  Scientists have two ways of measuring earthquakes:  Scientists have two ways of measuring earthquakes:  Scientists have two ways of measuring earthquakes:  

---- Richter ScaleRichter ScaleRichter ScaleRichter Scale

---- Mercalli ScaleMercalli ScaleMercalli ScaleMercalli Scale
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Measuring Earthquakes

Richter ScaleRichter ScaleRichter ScaleRichter Scale

1.1.1.1. A scale that measures the A scale that measures the A scale that measures the A scale that measures the magnitudemagnitudemagnitudemagnitude of the largest of the largest of the largest of the largest wavewavewavewave

recorded on a seismogram.recorded on a seismogram.recorded on a seismogram.recorded on a seismogram.

2.2.2.2. The wave amplitude increases by The wave amplitude increases by The wave amplitude increases by The wave amplitude increases by 10 for every 110 for every 110 for every 110 for every 1 magnitude magnitude magnitude magnitude 

increase on the scale.increase on the scale.increase on the scale.increase on the scale.

3.3.3.3. Example:  A Example:  A Example:  A Example:  A MagMagMagMag (3)(3)(3)(3) earthquake has waves earthquake has waves earthquake has waves earthquake has waves 10 times bigger10 times bigger10 times bigger10 times bigger

than a than a than a than a MagMagMagMag (2).(2).(2).(2).

4.4.4.4. This scale is the most common used to report the strength of an This scale is the most common used to report the strength of an This scale is the most common used to report the strength of an This scale is the most common used to report the strength of an 

earthquake.earthquake.earthquake.earthquake.

5.5.5.5. The higher the magnitude of the wave, the The higher the magnitude of the wave, the The higher the magnitude of the wave, the The higher the magnitude of the wave, the strongerstrongerstrongerstronger the the the the 

earthquake.earthquake.earthquake.earthquake.
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Measuring Earthquakes
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Measuring Earthquakes
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Measuring Earthquakes

Mercalli ScaleMercalli ScaleMercalli ScaleMercalli Scale

1.1.1.1. A scale that measures the A scale that measures the A scale that measures the A scale that measures the amount of damageamount of damageamount of damageamount of damage that  occurs after that  occurs after that  occurs after that  occurs after 

an earthquake.an earthquake.an earthquake.an earthquake.

2.2.2.2. Not very common.  Not very common.  Not very common.  Not very common.  
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Hazards from Earthquakes

1.1.1.1. FIREFIREFIREFIRE: gas lines breaking.: gas lines breaking.: gas lines breaking.: gas lines breaking.
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Hazards from Earthquakes

2.2.2.2. Liquefaction:Liquefaction:Liquefaction:Liquefaction: when waterwhen waterwhen waterwhen water----filled filled filled filled soilssoilssoilssoils act like act like act like act like ““““flowing flowing flowing flowing liquidsliquidsliquidsliquids””””

and and and and collapsecollapsecollapsecollapse due to the shaking of the ground.  due to the shaking of the ground.  due to the shaking of the ground.  due to the shaking of the ground.  

---- The buildings The buildings The buildings The buildings floatfloatfloatfloat off their foundation and collapse.off their foundation and collapse.off their foundation and collapse.off their foundation and collapse.

---- The soils shake and The soils shake and The soils shake and The soils shake and flowflowflowflow so much that they act like liquids   so much that they act like liquids   so much that they act like liquids   so much that they act like liquids   

rather than solids.rather than solids.rather than solids.rather than solids.
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Hazards from Earthquakes
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Hazards from Earthquakes

3.3.3.3. TsunamisTsunamisTsunamisTsunamis: : : : waveswaveswaveswaves produced from produced from produced from produced from underwaterunderwaterunderwaterunderwater earthquakes earthquakes earthquakes earthquakes 

(NOT A TIDAL WAVE).(NOT A TIDAL WAVE).(NOT A TIDAL WAVE).(NOT A TIDAL WAVE).

---- Movement along a Movement along a Movement along a Movement along a faultfaultfaultfault underwater causes vertical underwater causes vertical underwater causes vertical underwater causes vertical 

displacement of waterdisplacement of waterdisplacement of waterdisplacement of water (hanging wall moves up or down).(hanging wall moves up or down).(hanging wall moves up or down).(hanging wall moves up or down).

---- The energy released The energy released The energy released The energy released pushes waterpushes waterpushes waterpushes water upward forming a largeupward forming a largeupward forming a largeupward forming a large

wave. wave. wave. wave. 

---- While at sea, the wave is not really that noticeable.While at sea, the wave is not really that noticeable.While at sea, the wave is not really that noticeable.While at sea, the wave is not really that noticeable.

---- As it approaches the shallow water near the coast, the waterAs it approaches the shallow water near the coast, the waterAs it approaches the shallow water near the coast, the waterAs it approaches the shallow water near the coast, the water

is is is is forced upwardforced upwardforced upwardforced upward forming a huge forming a huge forming a huge forming a huge wavewavewavewave > 90 feet tall at times.> 90 feet tall at times.> 90 feet tall at times.> 90 feet tall at times.
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